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Although  there  has  been  no acute  epidemic  respiratory  infection
among  the rabbits  at The  Rockefeller  Institute  during the past few
years,  snuffles  has  prevailed  widely  among  the  laboratory  stock.,
Clinical Findings.
Snuffles  in rabbits as  it  occurs  at this institution presents  the fol-
lowing physical  signs:  coughing  and sneezing,  a nasal discharge,  and
matted forepaws.
Coughing  and sneezing  are irregular  in duration  and amount.  The nasal  dis-
charge may be serous,  mucoid, or purulent.  When  the discharge  is serous, diag-
nosis is difficult,  for a rabbit's nose is naturally moist and  is often dampened by
green  food.  A  serous  discharge,  if accompanied  by wet  forepaws,  may be con-
sidered  a  positive  sign;  if  the  paws  are  dry,  further  examination  is necessary.
A mucoid or purulent discharge  suffices for diagnosis, for in these cases  the  fore-
paws are almost always wet or matted.  Any moistening of the forepaws indicates
a continuous discharge and is therefore very important in cases where diagnosis is
uncertain.  The more painstakingly  these physical signs are looked for the greater
is the percentage  of positive diagnoses.  Ordinarily no temperature changes  have
been observed; blood counts are not altered; nutrition and general condition  seem
to be normal.
The  signs  of  snuffles  may  be  transitory  or  intermittent,  in  which
cases  the  serous  discharge  ceases  and  the  purulent  discharge  dries
up;  or  they  may  be  progressive,  when the serous  discharge  becomes
purulent  and  endures  sometimes  over  a  period  of  years.  This
'Webster,  L. T., J. Exp. Med.,  1924, xxxix,  837.
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TAB
Intermittent snuffles. Progressive
Rabbit 82.
Date.
1923
Sept. 25
"  28
Oct.  2
"  11
"  16
"  18
"  19
"  30
Nov.  19
"  20
Condition.
Well.
Serous discharge?
''  Id
One paw matted.
Serous  discharge.
Mucous  "
Snuffles  + +
i"  ++
Killed.  Pus in
nasal passages.
8 i
0.: z4
0
0
+
+
+ +
+
+
+
Snuffles  +  indicates slight snuffles, snuffles  + +,  severe  snuffles.  On  each  date indicated,
Bacterium lepisepticum.  The  third column under each rabbit heading indicates the presence
Rabbit 8. Rabbit 51.
Date.
1922
Jan.  30
Mar.  24
Apr.  12
"  17
"  19
May  10
"  19
June  6
"  21
July  14
Sept. 22
"  26
Nov.  1
Dec.  4
1923
Jan.  9
"  15
Condition.
Well.
Snuffles +
it  +
Well.
Snuffles  +
Well.
Snuffles  +
i  ++
"  ++
"  ++
Date.
1922
Mar.  3
"  6
"  9
"  13
"  20
"  24
Apr.  12
"  17
May  10
Nov.  1
Dec.  4
1923
Jan.  9
"  15
Condition.
Well.
49
Snuffles  +
Well.
CC
Snuffles +
Well. Well.
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snuffia  Chronic snuffles.
the condition of the  animal  was  noted  and a nasal  swab made to  test  for the  presence  of
or absence  of  the organism in the nasal passages  on the given date.RESPIRATORY  INFECTION  IN  RABBITS.  II
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latter is  the  usual  variety  and is  detected  by  the audible breathing,
the  sneezing,  and  the  purulent  discharge  from the  nose which  mats
the forepaws.  Table  I outlines  the clinical  histories  of  two  rabbits
with intermittent  snuffles,  two  in  which  the disease  was progressive,
and  two in which it became chronic.
Pathological  and Bacteriological  Findings.
In the attempt to relate these clinical findings with definite anatom-
ical changes  and specific bacteria,  100 adult rabbits with and without
snuffles  were  autopsied  and  cultured.  These rabbits  had  been  gen-
erally lively  and in good condition.  A few  of them had  been in the
animal house  but 2 or 3  days; most of  them, however, had been there
for  1 month  at least.  The  rabbits were  killed  by  a  sharp  occipital
blow  and autopsied  immediately.  The  condition  of heart  and lungs
was noted,  0.5  cc.  of  heart's  blood  was  inoculated  into 5 cc.  broth,
pH  7.4,  and a generous  piece of lung  was placed  in another  tube  of
broth.  The abdominal  organs  were  then examined.  Finally,  sterile
instruments  were  used  to  open  wide  the  nasal  passages  and  antra.
Sterile  cotton  swabs,  one  for  each  side,  were  rubbed  over  all  the
nasal  mucous  surfaces  and  then  streaked  upon  large  14  cm.  Petri
dishes  containing  plain  agar,  pH  7.4,  with  5 per  cent  defibrinated
whole  rabbit  blood.  The  plates  had  been  poured  not more  than
2  or  3 hours  before use.
It is important to adhere to this techniques  Swabs are necessary for a thorough
bacteriological  examination  of the  nasal passages-a  platinum  loop  will  not do.
Unless the plates are prepared as described and are used immediately, many varie-
ties of Bacterium lepisepticum will not grow.  Horse serum  agar, plain  agar, and
dextrose agar cannot be used.  Finally, the plates require in many instances a most
painstaking  examination.  Many  colonies  of Bacterium lepisepticum are indistin-
guishable  from B.  bronchisepticus and  repeated  smears and hanging  drops  from
many  colonies  are often  required  in order to obtain  accurate information.
2 The procedure  for culturing the nasal passages is given in detail because  the
results obtained by  this method  reveal a  difference  in the  nasal flora  from  that
found by McCartney and Olitsky who employed suspensions of the entire mucous
membrane  for culture.  They  report  "in  the  order  of  their  frequency,  Staphy-
lococcus  albus,  Bacillus  bronchisepticus,  Bacillus  lepisepticus,  Micrococcus
catarrhalis" (J.  Exp. Med.,  1923,  xxxviii,  596).
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The pathological  findings at autopsy, aside from hemorrhagic areas
in  the  lungs  and  scarred  or  spotted  livers,  were  usually limited  to
the  nasal  passages.  Here  the  anatomical  changes  usually paralleled
the clinical  findings.  The lumina  were clean  or contained  mucus or
thick,  firm  pus  in  varying  amount.  The  mucosa  was  transparent,
or  injected,  or  thickened  and  rubbery.  The  turbinates  and  nasal
septa were delicate  or thickened, eroded,  or atrophic.
The  bacteriological  findings  may  best be  described  by  correlating
them  with  the  clinical  and  pathological  conditions.  This  has been
done  by  means  of  a series  of  tables  in which  the  protocol  of  each
animal  is summarized.  Nasal  discharge  and  condition  of  paws  are
noted;  condition  of  viscera  and  appearance  of  nasal  passages  are
recorded;  and  the  results  of  the  bacteriological  examination  are
given, with special emphasis on the presence or absence of Bacterium
lepisepticum and Bacillus bronchisepticus.
In  Table  II are  grouped  the  data  on  forty  rabbits  with  clinical
snuffles  in various  stages  of  severity.  Occasionally,  a  serous  nasal
discharge  was  recorded,  but in  most  of  the  cases it  was  decidedly
purulent  in  character.  Considerable  matting  of  the  forepaws  was
noted in  all  but  one  case.  At autopsy,  seven  rabbits showed  focal
liver  necroses;  one  showed  consolidated  areas  in  its  lungs.  The
pathology  of  the  nasal  passages  varied  from  a  congestion  of  the
mucous  membrane,  five  cases,  to  lumina  and  antra  filled  with  pus
and  turbinates  eroded  or  atrophic,  thirty-five  cases.  The  bacteri-
ology of this group was uniform; Bacterium lepisepticum was cultured
as  the  predominating  ogranism  from  both  nasal  passages  in  every
case.  Cocci  were  few  in number  and  when present  usually  proved
to  be  Micrococcus catarrhalis or  Staphylococcus albus; Bacillus bron-
chisepticus was not seen.  Bacterium lepisepticum was grown from the
heart's  blood of four rabbits and  from the lungs of  two.
Table  III  records  eight  similar  cases  of  clinical  snuffles,  two  of
which  at autopsy showed  focal  liver  necroses.  The nasal  mucosa  of
four  was  congested  and  covered  with  mucoid  pus;  the  other  four
cases  showed  advanced  chronic  inflammation  with eroded turbinates.
and  passages  filled  with  pus.  Bacterium lepisepticum and Bacillus
bronchisepticus were cultured from both nares of these  cases in about
equal  numbers.  Cocci occurred  as before.
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In  Table  IV  are  grouped  three  important  cases.  The  first  two
showed  clinical  snuffles  and  one  of  them,  No.  139,  showed definite
lesions  of  the  nasal  passages.  But  although  nasal  cultures  during
life  had  repeatedly  shown  Bacterium lepisepticum and Bacillus bron-
chisepticus,  the  cultures  at  autopsy  showed  only  Bacillus bronchi-
septicus.  Old  culture  medium  was  used  in  these  two cases  and was
probably  responsible  for  this  discrepancy.  Rabbit  No.  170  was  a
questionable  case  clinically with  doubtful  pathological  lesions  of  the
nasal  passages.  Bacillus  bronchisepticus alone  was  cultured  at  au-
topsy.  These  three  cases are included  for the sake of completeness
and  to  show  how  easily  some  fault  in  technique  and  clinical  diag-
nosis may be misleading.
TABLE  IV.
Rabbits with Clinical  Snuffles and Infected Nasal Passages.
B. bronchisepticus Present.
Clinical condition.  Autopsy findings.  Bacteriological  findings.
:d2~~~~~~~~  ~Right  nasal  Left nasal
passage.  passage.
Nasal discharge.  Paws.  Viscera.  Nasal passages.
;4  f~~~~~~U  P  ..  U  P  *qi  .
139*  Purulent + +  + +  Normal.  Purulent ++  0 ++  0  0++  0  0  0
145*Serous  +  +  "  Normal.  0  o  0  o  00
170t  ,  - +  ,  Congested;  0  o  0  0  o  0
mucous?
*Nasal  cultures  before  death  showed  B.  bronchisepticus and  Bacterium lepi-
septicum.
tDiagnosis of snuffles  in this case  is somewhat uncertain.
Table V  is also  of  especial interest.  In it are described  four cases
of unilateral  snuffles.  Of  these,  three showed  a unilateral nasal  dis-
charge,  matting  of  the  corresponding  forepaw,  and,  at  autopsy,  a
definite  inflammatory  condition  of  the  affected  nasal  passage  from
which  Bacterium lepisepticum  was  isolated  in  almost  pure culture.
The  other  nasal  passage  appeared  normal  in  each  case  and  showed
no Bacterium lepisepticum.  From one of these normal passages, how-
ever,  Bacillus bronchisepticus was  cultured.  The  fourth  case  pre-
sented  a  matted  left  paw,  an  inflamed  condition  of  the left nasal
passage,  and  colonies  of  Bacterium lepisepticum from both  passages.
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This group  of  tables,  (II to V),  then,  summarizes  a random series
of  55  cases  of  snuffles  from  the  nasal  passages  of  which Bacterium
lepisepticum was  obtained  as the predominating  organism in all but
the three cases  in which  error in diagnosis  and  technique  seemed  to
account  for  the  discrepancy.  Bacillus bronchisepticus was  cultured
from these three  cases and  also from eight others of this  series.
Table  VI shows the findings  in three rabbits with little  or no evi-
dence  of  clinical  snuffles  but which, at autopsy,  presented nasal pas-
sages  filled  with  pus.  Bacterium  lepisepticum  was  cultured  from
both nasal passages of all  and from the blood of one and the lungs of
two  animals.  These  cases  are  included  as  tending  to  confirm  the
TABLE  VI.
Rabbits with No Clinical Snuffes  but with Infected Nasal Passages.
Bacterium lepisepticum Recovered.
Clinical condition.  Autopsy findings.  Bacteriological  findings.
Right  Left Rabbit  nasal  nasal
RabiNo.  Nasal  Paws.  Viscera.  Nasal passages.  passage.  passage.
discharge.
201  Serous ?  Normal.  Normal.  Mucopurulent  +  0  0  0  0  o  0  +
203  "  ?  "  Purulent ++  0  0  0  0  oo++
204  ?  ,  c  ,  ++  0
0 0  0  0oo  0 0
statement of McCartney  and Olitsky3 that in stock rabbits a chronic
inflammation  of  the  nasal  passages  may  be present  with  few  or  no
clinical  signs.
Table  VII  shows data  on  three  rabbits,  normal  clinically  and  on
gross  autopsy  inspection,  from  which  both Bacterium lepisepticum
and  Bacillus bronchisepticus were  cultured.  Table  VIII  gives  the
findings  in  five  similar  normal  animals  from  which  Bacterium lepi-
septicum  was  cultured  but  no  Bacillus bronchisepticus.  Table  IX
records  nineteen  similar  normal  cases  from  which  Bacillus bronchi-
septicus was  cultured  but no  Bacterium lepisepticum.  Table  X de-
scribes  fifteen  normal  ones  from which neither Bacterium lepisepticum
nor Bacillus bronchisepticus was  recovered.
3 McCartney, J.  E., and Olitsky, P.  K., J.  Exp. Med.,  1923,  xxxviii, 591.
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This  group  of  tables  (VII  to  X)  is  representative  of  a  series  of
forty-two  rabbits  whose  upper  respiratory  tract  appeared  normal
clinically  and  at  gross  autopsy  inspection.  In eight  of  these  cases
TABLE  VII.
Rabbits Clinically and Anatomically Normal.
Bacterium kpisepticm and B. broncrisepticus  Recovered.
Clinical condition.  Autopsy  findings.  Bacteriological  findings.
Right  Left
d  ~~~~~~~~~~~nasal  nasal
Nasal  Viscera.  Nasal  pasage.  passage. Maas.  l  _  gscera.  Nasal p;al 
p a |
ge ' I  discharge.  rawi.  P  _
48*  None.  Normal.  Normal.  Normal.  0  0  0  0  o
221  "  I"  +"  "  +  c  0  0
223  "  "  Liver,  coccidiosis  "  0  c  O  0  co  o  0  0
++
* Abscess  on  leg.  Bacterium lepisepticum +.
TABLE  VIII.
Rabbits Clinically and Anatomically Normal.
Bacterium  lepisepticum Recovered.
Clinical condition.  Autopsy findings.  Bacteriological  findings.
Rabbit  Right nasal  Left nasal
No. ~~~~~~~Nasal  ~~passage.  passage.
No.  discharge.  Paws.  Viscera.  Nasal passages.
45  Serous ?  Normal.  Normal.  Slight con-  0  0  O  00  +
gestion.
127  None.  "  Normal.  +  0  o  0  oo  0
194  "  "  t  Congested.  0  0  o  0  0  o  0  0
196  "  "  "  ++  O  ++  0++  0  0
226  "  "  "  Normal.  +  0 o  0  +  0  0  0
Bacterium  lepisepticum  was  cultured.  Bacillus  bronchisepticus  was
found  in  twenty-two  cases,  and  in nineteen  cases  neither organism
was  recovered.
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TABLE  X.
Rabbits Clinically and Anatomically Normal.
No Bacterium lepisepticum and No B. bronchisepticus  Recovered.
Bacteriological  findings. Clinical condition.
Serous ?
"  ?
"  ?
Normal.
None.
Mucous ?
None.
li
Autopsy endings.
Right nasal
passage. Nasal
discharge.
0 c d
+
+
0
0
0
0
0
0
0
0
0
0
Nasal passages.
Normal.
Congested ?
"  ?
I-  ?
Normal.
Congested.
Normal.
Congested.
Normal.
Normal.
Congested.
Normal.
Congested.
+
±
+
+
+
+
++
±
+
+
++
0
0
0
0
0
0
0
0
0
0
0
0O
+
+
+
+
+
++
+
+
+
++
+
cO
0
0
0
C
C
C
0
0 £o
0
0
0
0
0
0
Paws.
Normal.
Normal.
'C
'C
¢1
¢¢
It
14
¢¢
¢l
I I
IC
Viscera.
Liver, white
spots ++
Normal.
Liver, white
spots +
Normal.
CII
C' 4C
Liver, white
spots.
Normal.
C
0
C
C
C
C
C
C
C
C
0
C
C
0
SUMMARY.
100  adult rabbits  taken at random  from  The Rockefeller  Institute
animal  house  were  examined  clinically,  anatomically,  and  bacterio-
logically  for  evidence  of  respiratory  infection.  58  of  these  rabbits
proved  to have  snuffles;  42  were free  of the disease.
Bacterium  lepisepticum  was  the  predominating  organism  in  the
nasal  flora  of  55  of  the  58  rabbits  showing  snuffles.  This  organism
was  also  cultured  from  the  nasal  passages  of  eight  normal  rabbits.
Bacillus  bronchisepticus  was  associated  with  Bacterium lepisep-
ticum  in the  nasal  flora  of  eight  rabbits  with snuffles.  It was  also
cultured  from  the  nares  of  twenty-two  normal  rabbits.  Fifteen
normal  rabbits  showed  neither  Bacterium lepisepticum  nor Bacillus
bronchisepticus.
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96
97
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142
147
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151
160
174
193
219
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Left nasal
passage.
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